INTRODUCTION
Provision of adequate humidification can upset the precision of accurate pre-set volume ventilation. With adults there is only a small difference between the volume entering the lungs and the volume delivered by the ventilator when using a heated water bath humidifier. With infants and neonates the discrepancy can become extremely large and unacceptable low tidal volumes result from compression volume loss in such humidifiers.
It was felt desirable to produce a system where tidal volumes remain unaffected by either changes in lung compliance or humidifier capacitance. It was achieved by using both (1) a T piece system with a timed flow generator ventilator (Campbell 1975) and (2) pressurizing the humidifier by means of a pressurizing valve placed close to the T in the fresh gas supply line.
METHOD
Oxygen metered through the rotameter of a standard anaesthetic machine passed continuously through a Fisher and Paykel humidifier to one limb of the T. Interposed along this line was a standard Schrader motor tyre valve which effectively pressurized the humidifier to a pressure of 170 mm Hg at a fresh gas flow rate of 3 litres/min ( Figure 1 ). The test lung was connected to the second limb of the T and the ventilator with paediatric attachment connected to the third limb. This attachment functions as a timed pneumatic occluder of the T piece so that a flow generator mode of ventilation results.
It is under the control of the ventilator and the ventilator pressure setting acts as the pressure relief setting for the T piece system; for this investigation it was set at 20 cm H 2 0. Removal of the valve within this attachment converts the ventilator to a pre-set pressure generator. All recordings were taken with the ventilator set to an inspiratory time of 0·5 sec and an expiratory time of 1·0 sec.
The paediatric test lung was constructed using two one litre bottles made isothermal by insertion of closely wound spirals of copper wire. The compliance of the test lung was determined by injecting accurate volumes of air and measuring the pressure (Table 1) .
A paediatric airway resistance was constructed from a sintered bronze filter. This was linear for the flow rates used (Table 2) . Pressure volume and flow measurements of the test lung were taken as described by ~Iushin (1969) . Three pressure transducers were used. The first gave "mouth" pressure, the second " alveolar" pressure and the third gave volume 
as an indication of flow patterns. The transducer signals after amplification were all simultaneously displayed on a Yokogawa Ultraviolet Photorecorder type 2915.
RESULTS
The compliance and airway resistance gave a time constant of 0 ·13 sec for the test lung. This corresponds to a 3·5 Kg baby with an airway resistance 50 per cent above normal.
With pressure generator ventilation the delivered tidal volume is little affected by pressurizing the humidifier (Figure 2) . The ventilator flow capability is adequate for the rapid achievement of the set mouth pressure (12 cm H 2 0). It can be seen on the traces that lung filling for that pressure is nearing completion at the end of inspiration.
With flow generator ventilation (Figure 3 ) there is a discrepancy between tidal volumes with the unpressurized and pressurized humidifier, with 16 ml tidal volume in one and ~3 ml in the other. The pre~set flow is three litres per minute so that the expected tidal volume for an 0 . 5 sec inspiratory time would be 3000 l ' -I TI'
1 .
11S vo ume IS c ose y approached when the humidifier is pressurized.
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In general terms it can be stated that the tidal volume delivered to a baby by pressure generator ventilation is little affected by circuit compliance changes but is greatly affected by alterations of lung compliance. In contrast the tidal volume delivered to a baby by flow generator ventilation is unaffected by lung compliance changes but greatly affected by compliance introduced into the circuit. Pressurizing the fresh gas flow as far as the T piece eliminates this circuit compliance loss.
The choice of the Schrader valve for pressurizing the system is based on universal availability, low price and its ease of use without adaptation. In addition, it is designed to be corrosion resistant in conditions of high humidity at temperatures well above that of the human body. The pressure within the humidifier was 170 mm Hg with an unmodified Schrader valve and the three litre flow rate. The pressure increased slightly with higher flows. The higher the humidifier pressure, the less the ventilation volume loss but for all practical purposes even 100 mm Hg should give adequate accuracy. It is imperative to ensure that the pressurized system is leak free and this was easily achieved with the humidifier in the test.
The temperature drop of the expanding gas near the T piece results in compensation for the reduction in humidification by pressurization. No significant clinical change in humidification results if additional make~up heat is supplied. In accordance with standard practice, the temperature at the T piece should be monitored and the humidifier adjusted to achieve this ,. temperature. An increase in the temperature differential is to be expected.
factors and the object of this communication is to show a simple and effective method of achieving this aim. In practice a small leak is usually allowed around the endotracheal tube and this loss must be taken into consideration. The problems faced when ventilating infants and small children have been recently emphasized (Abrahams et al. 1975) , particularly with regard to accurate tidal volume and full humidification. The presence of an intentional leak around the endotracheal tube would suggest a heightened necessity for eliminating all other variable
